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[Problem] It is superior in heat resistance, organic light 
emission medium which is used for ideal for theorganic 
electrolummescent element and tliis electroluminescent 
element where lifetime is long, at same time canobtain 
light emission of high efficiency is offered. 

[Means of Solution] Being a organic electroluminescent 
element which possesses organic light emission medium 
layer which clamping is donein pair of electrodes and 
between electrode of these, above-mentioned organic 
light emission mediumlayer (A) at least electron transport 
ability compound of one kind and, (B) is organic 
electroluminescent element whichincludes anthracene 
derivative of specific construction. 

[Claim(s)] 

[Claim 1 ] Being a organic electroluminescent element w 
hich possesses organic light emission medium layer 
which clamping is donein pair of electrodes and between 
electrode of these, above-mentioned organic light 
emission mediumlayer (A) at least electron transport 
ability compound and (B) General Formula (I) of one 
kind 

A1-L-A2 (I) 

Are displayed with (In formula, Al and A2 shows mono 
phenyl anthryl group of respective substituted or 
unsubstiUited, or thebiphenyl anthryl group of 
substituted or unsubstituted as for those as for identical 
or different and L showsdie connecting group of suigle 
bond or divalent mutually. ) anthracene derivative , and 
General Formula (II) which 

A3-An-A4(II) 

Organic electroluminescent element which designates th 



uJi!^tA^^^^ ISTAcamiot P2 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



JP OI28f,050A Machine Translation 



■t>JiS$;rL, AS&yAMi, •f-*i-f;h.eftSL 



CK*JS2] (B) fiE5J<0-iJSsE (I) T-SStiS 



Ift: 1 1 




at at least compound of one kind whichis chosen from 
midst of anthracene derivative which is displayed with 
(In fomiula, An shows anthracene residue of divalent of 
substituted or unsubstituted, theAj and A4 show 
condensation aromatic ring group of monovalent of 
thecarbon number 10 or more of respective substituted 
or unsubstituted or uncondensed ring aiyl group of 
carbon number 12 or more of thesubstituted or 
umubstituted. those may be being mutually identical 
differmg. )is included as feature. 

(Claim 2] (B) Anthracene derivative which is displayed 
with General Formula © of component, General 
Fonnula(Ira) 

[Chemical Formula 1] 



<07'j-)i.^. r;u=.:tvs. T';-D+v«. 

~^ ~ (RilT;u:\^;uSxii 

""Ja A I I — b ) 

nb2] 





(14) 



Is displayed witfi [Inside of formula, As for Rl ~ R6 
Respectively in independence alkyl group , cycloalkyl 
group , alkenyl group , aryl group , alkoxy group 
aryloxy group , alkyl amino group , aiyl amino group of 

substituted or unsubstituted or heterocyclic group of " 
substituted or unsubstituted to show. As for a and b 

Respectively as for integer ,c,d, e and f of 0-5, 
Respectively integer of 0-4 is shown, those in 'case of 
the2 ormore, Ri, R2, R3, R4, RsortheRe identical 
or different , m addition Rl, R2, R3, the R4, Rs or 

connectmg Re in respectively, may formring. Ll single 
bond and -0-,-S-,-N(R)- (R being a aryl group of 
alkyl group or substituted or unsubstituted, it is) or 
shows arylene group. ] anthracene derivative or * 
General Formula (1-b) which 

[Chethical Formuia 2} 
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Organic electrolurninescent eleirieiit of Claim 1 statemen 
t which is a anthracene derivative which is displayedwith 
[Inside of formula, As for R7^Rl4, Respectively in 
independence, alkyl group , cycloalkyl group , alkenyl 
group , aryl group , alkoxy grqtup , aryli^xy group , alkyl 
' amino group , aiyl amino group of substituted or 
linsubstituted or heterocyclic group of substituted or 
unsubstituted to show. As for g and.h, Respectively as 
for integer ,ij,k and 1 of Respectively integer of 0 
~5, As for m and n. Respectively integer of 0-^3 is 
shown, those in case of the2 or more, R7, R8, R9 RiO, 
Ru or theRl2 identical or different , m addition R7, 
R8, R9 theRlO, Ru or Rl2 connecting mutually in 
respectively; mayform ring. L2 single bond and -O-,-. 
S-,-N(R)- (R being a aryl.group of alkyl group of 
substituted or unsubstituted, it is) or shows arylene .* 
group; I 



[IS*S3] (B) fS.^(D-i^^ (II) V^iii 
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[Claim 3] (B) Anthracene derivative which is displayed , 
with General Formula (II) of component^ General 
Fonnula (Il-a) - * 

Arl-An-Ar2 (Il-a) • 

[ In fonnula, An to show anthracene residue of divalent 
of substituted or unsubstituted,as for Arl and Ar2, in 
respective independence, at same time,which , 
fluoranthene ofsubstituted or unsubstituted, 
naphthalene , phenanthrene , anthracene , pyrene , 
perylene , coronene , chrysene , picene , fluorene , 
terphenyl , biphenyl anthracene , biphenyl ,N- alkyl or 
aryl caibazole , triphenylene , j^J^ l>lug, tiieiresidue , 
and General Formula (II-x)' of monovalent of benzb 
anthracene or G benzo anthracene 



[its] 



(U-x) 



[Chemical Formula 3] 



yjiiLjV^^ ±y=f)V&, e:7x-juS, if-yji=;: 



Basis which is displayed with (In formula, B I ,B2, in eac 
h case phenyl group of substituted or imsubstituted, 
shows the naphthyl group , biphenyl group , terphenyl 
group and anthryl group. ) is shown. ] With in Claim , 
1 or 2 which is a anthracene derivative which is 
displayed organic electroluminescent element 
ofstatement. 
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[Claim 4] (A) In any of Claim I '-3 which is a metal co 
mplex , a nitrogen-containing heterocyclic compound or 
a Si-containing riiig con^joimd wheretiie electron 
transport ability compound of component consists of 
nitrogen-containing ligand organic electrolimiinescent 
element of statement. 

[Claim 5] Organic light emission medium layer, in any 
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of Claims i through 4 which includes (A) component , 
(B) component, atratio of mass ratio 1:99^9 9 : 1 
organic electroluminescent element of statement. 

[Claim 6] Organic light emission medium layer, in any 
of Claims 1 through 5 which includes fluorescence 
compoundfiirthermore as (C) component, organic 
electroluminescent element of statement. 

[Claim 7] (C) Fluorescence compound of component, 
below-mentioned General Formula (III) 

[Chemical Formula 4] 



[zmmsL 6-40 (Dm^^L < itmm^(r>-m(omm 
< tt»Sft<Dx^ ii>«S#^. pit 1—4 (osas 

a (I V) , 



At 
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Is displayed with (In formula, Ar3 , Ar4 and A r5 show 
aromatic group of monovalent of thesubstituted or 
unsubstituted of carbon number 6~40 in respective 
independence, at least one amongthose includes styiyl 
group of substitiited or unsubstituted; p shows integer 
ofthe 1~4. ) amine content styiyl derivative , General 
Formula (IV) which 

[Chemical Formula 5] * 



(i*, Ar6, Ar?, Ar9, A r 'J&l/A r < 

0ZLma)m^m&^^^ l / a r e a r n^^pts < t 



In Claim 6 which is a compound of one kind which is c 
hosen from theapiine content styryl derivative , and 
midst of condensed poly cyclic aromatic compound are 
displayed with the(Inside of formula, As for Ar6 ,Ar7 , 
Ar9 ,Aril and An 2, Respectively in independence 
aromatic group of monovalent of substituted or 
unsubstituted ofthe carbon number 6'-'40 to show^ Ar8 
and ArlO show aromatic group of divalent of substituted 
or unsubstituted ofthe carbon number 6^40 in 
respective independence, at least one of Ar6 
--Aj I ^includes styiyl group of substituted or 
unsubstituted, <^ dust connected basis ofthe 
substituted or unsubstituted as for q and t, integer of 
respectiveO'-l, as for r and s, shows integer of 
therespective 1-2, ) at least organic electroluminescent 
element of statement. 



[ts^as] ^^^^mwmt}<. ca) rsi^t (b) 

fS.^<J)^t\t (C) f$5^^ , MMtt 10 0: 1-1 : 
1 O0S!l^r-^C;IS^3@6Xli7(zsBiEa)*«xu^ 



[Claim 8] Organic light emission medium layer, in total o 
f (A) component and (B) component and theClaim 6 or 
7 which includes (C) component, at ratio of mass ratio 
1 00: W 1 : 1 0 organic electroluminescent eleiiient 
ofstatement. 



[Claim 9] At least in surface of one side of pair of elect 
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[1*^^13] (A) m^S^iHttib^^, (B) §1* 
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rodes, in any of theClaim 1 ~8 which arranges 
chalcogenide layer, metal halide layer or metal oxide 
layer organic electroluminescent element of statement. 

[Claim 10] At least in surface of one side of pair of elec 
trodes, m any of theClaim 1 -9 which designates that 
mixing area of mixing area or oxidative dopant andthe 
organic substance of reductivity dopant and organic 
substance is arranged as feature organic 
electroluminescent element of statement 

[Claim 1 1 ] Thickness of organic light emission medium 
layer, m any of Claim 1-10 which is a 1 0^-400 
nmthe organic electroluminescent element of statement. 

[Claim 12] (A) Organic light emission medium which 
designates that at least compound of one kind whichis 
chosen from midst of anthracene derivative which is 
displayed with theGeneral Formula (I) and General 
Formula (11) in electron transport ability compound and 
(B) Claim 1 is included as feature. 

[Claim 13] (A) Organic light emission medium which at 
least designates compound of one kind which ischosen 
from midst of anthracene derivative which is displayed 
with General Formula (1) and General Formula (ll)in 
electron transport ability compound and (B) Claim 1 
and that (C) fluorescence compound is included 
asfeature. . * 



[0001] 



[0002] 

Mmmt^{zmfimi:o^mi^ri>zti}^i.^ 
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t^I^ii^^^®"^^^^'^^^^^^*^ (There may be eirors 
be held liable for any detriment from its use, WWW: 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] As for this invention, 
fiirthermore as for details, it is superior in the heat 
resistance in regard to organic electroluminescence 
(Below, "EL" with you briefly describe. ) element and 
organic light emission medium, it is somethingregarding 
organic light emission medium which is used for ideal 
for organic electroluminescent element , and theabove- 
inentioned organic electroluminescent element where 
lifetime is long, at same time canobtain light emission of 
high efficiency. 

[0002] 

[Prior Art] Because as for electroluminescent element w 
hich utilizes electroluminescence, because of the self 
light emitting visual recognition is high, at same time it is 
a completely solid element, such as it issuperior in 
Mpact resistance from fact that it possesses feature, 
utilization as luniinescent element in various display 
equipment is observed. 

[0003] In this electroluminescent element, light-emitting 
material organic electroluminescent element which 
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[0007] m^^lt. ^-(O^y T> h5-tr>{b^4^ 

t*§B¥l 1 -3 7 8 2^^A^fS) o LA^LJ&:A<b. C(D 
ttffifCfcL^rii. «^liS3gSEl 6 5mA/cm2 

(ffci^-c. 1 6 50cd/m2a)SgL;ti^ft^tirfc; 
TMiJSt^ *-a>exT>h^-tr>{b^«oS^ 

¥8-1 2 6oo^i^f8) o Lt^Lm^ki. zottm 
icfcixTti. Sd^tti -3 c d/Aiig-e{£< . mm 
^ba)/ctt<D«aj5<^i6bHri^tc. 

3R?-A<fillg* titles (SB^ffl9 4-6 1 5 7^) - 
o L*^L35i:/i<^, CO*?-!*, iJi«S^Jii<1 OOOB? 



becomes making use of inorganic compound becomes 
withthe inorganic electroluminescent element which and 
making use of organic compound to be, Ajnong these, 
as for especially organic electroluminescent element, 
applied voltage being possible tomake greatly in addition 
to low, miniaturization being easy, electricity 
consumption issmall, surface light emission possible, 
utilization research has donepositively 'from fact that at 
same time also three basic colors light emission is easy, 
as luminescent element of next generation. 

[0004] Concerning constitution of this organic electrolu 
minescent element, constitution of anode / organic 
luminescent layer / cathodeis designated as basis, those 
of constitution of thing, for example anode / positive 
hole injection transport layer / organic luminescent layer 
/ cathodeand anode / positive hole injection transport 
layer / organic luminescent layer / electron-injecting 
layer / cathode -etc which as needed provide positive 
hole injection transport layer and electron-injecting layer 
inthis are known. 

[0005] At time of utilization of this kind of organic electr 
©luminescent element, drive stabilityand storage stability 
etc under high temperature environment in outdoors and 
car installing etcare sought. When organic 
electroluminescent element is used to outdoors and 
equipment for car installing, the 75 °C high temperature 
storage stability is required generally. But, when 
conventional organic electroluminescent element is 
retained under high temperature of 75 °C extent, 
theemission color changes, problem that occurs, light 
emission efficiency decreases, factthat application of 
organic electroluminescent element is restricted was not 
escaped. 

[0006] Because of this, in order that it is superior in espe 
cially heat resistance,the lifetime is long, at same time 
obtains blue luminescent element of high efficiency, 
various examination was done, but as for those which it 
can be satisfiedwith satisfactory fact that it is not 
obtained is actual condition. 

[0007] Technology which uses for example and single 
mono anthracene compound as organic light-emitting 
material isdisclosed, ( Japan Unexamined Patent 
Publication Hei 1 1-3782 disclosure ). But, only 
luminance of 1650 cd/m2 it is obtained in for example 
current density 165 mA/cm2 regardingthis technology,, 
efficiency being a Icd/A, quite is low, it is not a practical. 
In addition, technology which uses smgle bis anthracene 
compound as organic light-emitting material is disclosed, 
( Japan Unexamined Patent Publication Hei 8-12600 
disclosure ). But, regarding this technology, efficiency 
was low with l-3cd/A extent,improvement for utilizing 
'was sought. On one hand, organic electroluminescent 
element'of long life which uses those which add 
thestyryl aniine etc to this as organic light-emitting 
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A3-An~A* •••(II) 

AnliM»^L<liliM«a)-:ffi<DT>h5 
•tr>SSi&^L, A^RXSA^lt. ^*t^tt§fi^«l> 



material, making use of G styryl compound, isproposed, 
( International Patent Publication 94-6 1 57 number). But, 
as for this element, halflife was 100 0 hour extent, 
fiirther improvementwas sought. 

[0008] 

[Problems to be Solved by the Invention] this invention, 
under this kind of status, is superior in heat resistance, 
it issomething which designates that organic light 
emission medium which is used for ideal forthe organic 
electroluriiinescent elenient and this electroluminescent 
element where lifetinie is long, at sanae time canobtain 
light emission of high efficiency is offered as object 

[0009] 

[Means to Solve the Problems] As for these inventors, re 
suit and organic light emission medium which repeat 
diligent research in orderto achieve aforementioned 
object, being combination with the electron transport 
ability compound and specific anthracene derivative, 
clamping being able to point to thelayer which includes 
this organic light emission niedium between pair of 
electrodes, as for organic electroluminescent 
elementwhich becomes, it was a high heat resistance , 
long life and a high efficiency, fact that at sametirne you 
can obtain blue light emission was discovered, this 
invention is something which is completed on basis of 
thisknowledge. gist of namely, this invention is as 
follows. 

[ I ] Being a organic electroluminescent element which p 
ossesses organic light emission medium layer which 
clamping is donein pair of electrodes and between 
electrode of these, above-mentioned organic light 
emission mediumlayer (A) at least electron transport 
ability compound and (B) General Formula (I) of one 
kind 

Al -L- A2 (I) 

Are displayed with (In formula, Al and A2 shows mono 
phenyl anthryl group of respective substituted or 
unsubstituted, or thebiphenyl anthryl group of 
substituted or unsubstituted as for those as for identical 
or different and L showsthe connecting group of single 
bond or divalent mutually. ) anthracene derivative , and 
General Formula (II) which 

A3-An-A4(li) 

Organic electroluminescent element which designates th 
at at least compound of one kind whichis chosen from 
midst of anthracene derivative which is displayed widi 
(In formula. An shows anthracene residue of divalent of 
substituted or unsubstituted, the A3 and A4 show 
condensation aromatic ring group of moiiovalent of 
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thecarbon number 10 or more of respective substituted 
or unsubstituted or uncondensed ring aryl group of 
carbon number 12 or more of thesubstituted or 
unsubstituted, those may be being mutually identical, 
differing. )is included as feature. 

Anthracene derivative which is displayed with General F 
ormula (0 of < 2> (B) component; General 
Fonmula (I-a) 

[0010] 

[Chemical Formula 6] 



tool 1] [S^^, Ri -R6li. "tti^h^tLlz. 

^■H-ptto-5a)sa. c, d. e&t; f li, ^tL^ 

R2m±. Rm±. Rm±, R5H±X(iR« 

J:<. *fcR»ll±, R2H±, R3H±, R4^±, R 

5^±XttR6g|±ttie^LTS*»$/«LTt^rtc]:t^ 
o Lt/i^^^, -O". -S-. -N (R) ~ (R 

Xli-teS (I-b) 



(001 1] Is displayed with [Inside of formula, As for Rl 

R6, Respectively in independence, alkyl group , 
cycloalkyl group , alkenyl group , aryl group , alkoxy 
group , aiyloxy group , alkyl amino group , aryl amino 
group of substituted or unsubstituted or heterocyclic 
group of substituted or unsubstituted to show. As for a 
and b. Respectively as for integer ,c,d, e and f of 0-5, 
Respectively integer of 0'-4 is shown, those in case of 
the2ormore, Rl, R2, R3, R4, R5ortheR6 identical 
or different , in addition Rl, .R2, R3, the R4, R5 or 
connecting R6 in respectively, may forraring. Ll single 
bond and -0-,-S-,-N(R)- (R being a axyl group of 
alkyl group of substituted or unsubstituted, it is) or . 
shows arylene group, ] anthracene derivative or 
General Formula (I-b) which 




(I-b) 



[0012] 

[Chemical Formula 7] 



[00 13] [SC*. R7~Rl4|i, -f-ti-e+iaiJc. 
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<3> . (B) J^»<0-jK^ (I I) -eg**L*7> 
h 7-b>g5li*3&V^te^ { I I - a ) 



A rl-An-A r 2 . . - (I I -a) 
[a*. AnliMft*L<ttjSMft<3D±«<3[)7r>H7 

u>, 3dt->. ^^U-tr>. 

( I I -x) 
[ O 0 14] 

Hbs] 



[0 0 1 51 (S*, B1 . B2Ci, t^f^^tMSi^L 

1512 <1> Xli <2> l::E«0*ffixu^^ hP;i.5t^ 



(4> (A) fiE»<Z)S?-ttSll4fc^#i3b<S«^*ffi(i 
i ^WS^b^ifer*fc^B([iH <1> <3) m^rtit^^ 



e which is displayed with [Inside of formula. As for R7 
--RM, Respectively in independence, alkyl group , 
cycloalkyl group , alkenyl group , aryl group , alkoxy 
group , aryloxy group , alkyl amino group , aryl amino 
group of substituted or unsubstituted or plural ring 
group of substituted or unsubstituted to show, As for g 
and h, Respectively as for integer ,i j,k and 1 of 0^4, 
Respectively integer of 0-^5, m and n shows integer of 
respective 0-^3, those in case ofthe 2 or more, R7, R8, 
R9R10, Ru ortheRl2 identical or different , in 
addition R7, R8, R9 theRlO, Rjl or Re connecting in 
respectively, may formring. L2 single bond arid-O-,- 
S-,-N(R)- 0^ being a aryl group of alkyl group or 
substituted or unsubstituted, it is) or shows arylene 
group, ]in <1> organic electroluminescent elenaent of 
statement. 

[3] (B) Anthracene derivative which is displayed with 
General Formula (II) of component, General Formula 
(Il-a) • - .• . 

Arl-An-Ar2 (Il-a) 

[ In formula. An to show anthracene residue of divalent 
of substituted or unsubstituted,as for Arl and Ar2, in 
respective independence, at same time,which 
fluoranthene of substituted or unsubstituted, 
naphthalene , phenanthrene , anthracene , pyrene , 
perylene , coronene , chrysene , picene , fluorene , 
terphenyl , biphenyl anthracene , biphenyl ,N- alkyl or 
aryl carbazole , triphenylene , j[t: t)lug, theresidue , 
and General Formula (II-x) of monovalent of benzo 
anthracene or G benzo anthracene 

[0014] 

[Chemical Formula 8] 



[0015] Basis which is displayed with (In formula, Bl ,B2, 
in each case phenyl group of substituted or 
unsubstituted, shows the naphthyl group , biphenyl 
group , terphenyl group and anthryl group. ). is shown. 
] With description above v^ich is a anthracene 
derivative which is displayed in<l> or <2> organic 
electroluminescent element of statement, 

[4] (A) Description above which is a metal complex , a 
nitrogen-containing heterocyclic compound or a Si- 
containing ring compound where theelectron transport 
ability compound of component consists of nitrogen- 
containing ligand <1> - <3> in theany organic 
electroluminescent element of statement. 
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<5> ^^mfftmi$mf)<. (A) fS^. (B) fs,^ 

Sglt 1 : 9 9 9 9 : 1 (DSH^-C^tfJE < 1 
> - <4> (Ot^ftlAMCEatJOWSxU^ hp;i.5* 

(6> ^mmi^mt^mf><. t^h>\z (o f&^tLx 

. S5ttt<fc6^£^t;BtIIB <1> - <5> (Dl^tM^ . 



< 7 > (C) I«»a)®*tt<b6«!J36^ f E<Z)-»]« 

(I I r) 



[00 1 61 
[ft 91 




(ni) 



100171 A r3,. A r4 &(/A rSJi, 

-tea (IV) 



[00181 ^ 

[^biol 

(nr-^'^n - 



[00191 (a^. Ar6, Ar7. Ar9. A r' 
lf*i.fc(l?iS<i:t-S<Z)<b&«5X*fc5inia {6> ICIH 



[5] Organic light emission medium layer, description ab 
ove which includes (A) component ,(B) component, 
atratio of mass ratio l:99'-9 9 : 1 <1> - <4> in any 
organic electroluminescent element ofstatement. 

[6] Organic light emission medium layer, description ab 
ove which includes fluorescence compoundfiirthermore 
as (C) component, <l> - <5> in any organic 
electroluminescent element of statement. 

[7] (C) Fluorescence compound of component, below- 
mentioned General Formula (III) 

[00161 

[Chemical Formula 9] 



[0017] Is! displayed with (In formula, Ar3 , Ar4 and A r 
5 show aroniatic group of monovalent of thesubstituted 
or unsubstituted of carbon number 6~40 in respective 
independence, at least one amongthose includes styryl 
group of substituted or unsubstituted, p shows integer 
ofthe I "'4, ) amine content styryl derivative , General, 
Formula (IV) which 

[0018] 

[Chemical Formula 10] 



[0019] Description above which is a compound of one k 
ind which is chosenfrom amine content styryl derivative , 
and midst of condensed polycyclic aromatic compound 
are displayedwith (Inside of formula, As for Ar6 ,Ar7 , 
Ar9 ,Arll and Ar 12, Respectively in independence 
aromatic group of monovalent o f substituted or 
unsubstituted offlie carbon number 6^40 to show, Ar8 
and ArlO show aromatic group of divalent of substituted 
or unsubstituted ofthe carbon number 6-^40 in 
respective independence, at least one of Ar6 . 
~Arl2includes styryl group of substituted or 
unsubstituted, X7^ dust connected basis ofthe 
substituted or unsubstituted as for q and t, integer of 
respective0^2, as for r and s, shows integer of 
therespective l'-2. ) at least in <6> organic 
electroluminescent element of statement. 



(8) ^g^3t^f*g/)<. (A) fiK^i: (B) fSi^O [8] Organic light emission medium layer, total of (A) co 

attt (C) ffiiJ'S^ SStkl 00:1—1:100) . mponent and (B) component and thedescription above 
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#J^t*^t;mjie <6>*xii <7>jcfee<b^Sxu^ 

( 9 > -s4cDmfi<D'>« < t t-fiommz^ ±)v 

SEMt'Saftie < 1 X <8> <;)t^'r*t/)^(w|Eit0^ffi . 
<10> — *J<Dmg<0*ft< S 
mia <1> <9> <7)t^•r^t;5^^cEe0=&«xU;57 K ' 

<i i> ^&%Mmm(nm^i}<. to-4oon \ 
m-efc^mjia <i> <i o> (Ol^r^^AMciasa)^ 

ISx u> h P ;u H t yir 

r<r 2> ll¥ia2lttft;i&tttT (B) MIB < 

i> ccfcits-«a (I) &r;-ft3t (I I) r-a* 



<i 3> (A) m^nmmt^^. (B) Mia <i> 

(::fcit^-M5i (I) RXS-f^^ (I n vm^^h 



[O O 2 Ol 



(0 0 2 1] *fgWfw*5i^-cii. ±IB^ffi«*«£(*@ 
icii. (A) m^^iSiUb^l^^. (B) «S<S3t(D 

tl&t (C) S5fcttft61^3$ffl^1^fct<7)X)<ffit^bti 
So ±S (A) fit»a)m*«ifltt<b&«3i:l:, 

tffetlSo ±16 (A) fS.^tLX<D^m'^^U^=f-t: 



which includes (C) component, at ratio of mass ratio . 
I00:l'^l:ipin <6> or <7> organic electroluminescent 
element of statement: ' 

[9] At least in surface oif one side of pair of electrodes, 
description abovewhich arranges chalcogenide layer, 
metal halide layer or metal oxide layer <1> - <8>in any 
organic electroluminescent element of statemeht, 

[10] At least in surface of one sidie of pair of electrodes, 
description abovewhich designates that mixing area of 
mixing area or oxidative dof)ant and tiieorganic 
substance of reductivity dopant and organic substance 
is arranged as feature <1> -<9> in any organic 
' ekctroluminescent element of statement 

[11] Thickness of organic light emission medium layer, ; 
description above which is a 10-'400 nm<l> - <10> in 
any organic electroluminescent element of statement 

[12] ^ (A) Electron transport ability compound and in (B) 
description above <l> organic light emission medium 
whichdesignates that at least compound of one kind 
which is chosen fromthe midst of anthracene derivative 
which is displayed with General Formula (I) and General 
Formula (11) is includedas feature. 

[13] (A) Electron transport ability compound and in (B) 
description above <1> organic light emission mediuin 
which at leastdesignates compound of one kind which is 
chosen from midst ofthe anthracene derivative which is 
displayed with General Formula (I) and General Formula 
(II) and that (C) fluorescence compound isincluded as 
feature. 

[0020] 

[Embodiment of Invention] Organic electroluminescent e 
lement of this invention, is element of construction 
which possesses theorganic light emission medium layer 
which clamping is done in pair of electrodes and 
between electrodeof these. 

[0021] Regarding this invention, combination with (A) e 
lectron transport ability compound and (B) theanthracene 
derivative of specific structure, or, these and it can use 
toabove-mentioned organic light emission medium layer, 
combination (C) fluorescence compound. If electron 
. transport ability compound of above-mentioned (A) 
component is compound whichpossesses electron 
transport ability, there is not especially restriction, but 
making preferred ones, you can list metal complex , 
nitrogen-containing heterocyclic compound , and Si- 
containirlg ring compound etc whichinclude nitrogen- 
containing ligand As above-mentioned (A) component 
as metal complex which includes nitrogen-containing 
ligandthe , for example and below-mentioned General . 
Formula 
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tsAO^mommtLXlt. Li, Na. Cs. Be,^ 
Mg, Ca, Ba, Zn, Cd. Al. Ga. In. 
YbftiWtft^+tSo Ztli>O^V. **(CAI, B 



[002 2] 

[^k 1 1 1 




(In formula, as for M metal of I--- trivalent, as for Xas 
for nitrogen-containing ligand and Y iigand which does 
not contain thenitrogen is displayed, as for m as for I, 2 * 
or 3 and n itis a 0. a I or 2 and a m+n 3. As types 
of metal of M of this fomiula, you can listthe Li , Na,Cs, 
Be, Mg , Ca ,Ba, Zn and Cd , Al , Ga , In ,Yb etc. 
Among these, especially Al ,Be, Ga is desirable. In 
addition, there to be a quinolinol ligand and a benzo 
quinplinol ligand as representative exampleof nitrogen- 
containing ligand of X, as quinolinol ligand of for 
example former, thebelow-mentioned General Formula 

[0022] 

[Chemical Formula 1 1] 



[0 0 2 3] i^tp^ R«5JtyRl6Ji^ /\Py>lg^ 

xi*s£ji^^rs^TP7u-;ur*&s<b^«3^*« 

(DMi^VitLXit. B-^yj y -)i.tiii\L'to>m^ 

h) v^-^sv-t^A, ifx (K>7 [f] ^8-4^yy 
/^h) SIS. ex (2-y^;i.-8-4^y yy 5 h 
) 7iU5-'!?A:i-+vh\ hyx (s-^yyy^h 
) -Ov't^A. hyx (5-yf^;u-8-+y y y 5 
h) t;u$ii'>a. 8-^y yy 5 hy^'^A, hy 
X (5-y5^iu-8-+y ijy ^ h) atjf^M.^ tfx 
(5->7PP-8-4^y yy ^ h) /j;uv<;A, 5, 
7-v^?pp-8"-8-+y yy 5 hr/i^s-'^A. 
hyx (5. 7-v::fp^-8-t Kp+v^y yy 

-yh) TJU^-'l^A, jKy [Sia (II) -tfX (8 

-fcKP4^v-5-4^y y-;u) y^iv] 



[0 0 2 4] ^fc. S^^^gS{i?-Jani::Sai*^* 
X (2-y5^;u-8-+y y5 (t7xy5h)T 



[0023] It is a quinolinol ligand which is displayed with (I 
n formula, Rl5 and Ri6, halogen atom , in each case 
as substituted or unsubstituted alkyl group , the 
cycloalkyl group , aryl group , heteroaryl group , 
alkenyl group , alkanoyl group , cycio alkanoyl group , 
the antsP yl group , or heteroatom displays 
compound basis which is aheteroaryl which possesses 
nitrogen , oxygen and/or sulfur, u and v is integer of 0 
--3, it connects Rl5 and Rl6 is possible to form ring 
mutually. ). In addition, there is not especially 
restriction, in aforementionedtype, as ligand which does 
not contain nitrogen of Y,butthe phenol and naphthol 
or oxygen-containing ligand which is led from those 
alkyl or aryl substituted derivative isdesirable. tris (8- 
quinolinolato) aluminum , bis (8- quinolinolato) 
magnesium, bis (benzo [f]-8- quinolinolato) zinc and 
bis (2- methyl - 8- quinolinolato ) aluminum oxide 
which consistof nitrogen-containing ligand which is led 
from 8- quinolinol or its derivative as embodiment ofthe 
metal complex which consists of nitrogen-containing 
ligand, tris (8- quinolinolato) indium and tris (5- 
mediyl - 8- quinolinolato ) aluminum ,8- quinolinolato 
lithium , tris (5- methyl - 8- quinolinolato ) gallium , 
bis (5-chlorp - 8- quinolinolato ) calcium , there is a 
5,7-di chloro -878- quinolinolato aluminum , tris (5;?- 
di bromo - 8- hydroxy quinolinolato ) aluminum and 
a poly [ zinc (II)- bis (8- hydroxy - 5- quinolinyl ) 
methane] etc. 

[0024] In addition, Possesses ligand which does not con 
tain nitrogen other than the nitrogen-containing ligand as 
aluminum complex which, bis (2- methyl -8- 
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•/^ K) (;r;u h ut/^ Til/^-'^^A ( I I 

':7uy^h) t;i.5-'!;A (I [ I) . ex {i-^ 
TF;u-8- + y U5 h) ui/^ h) Tvu^ 

-^'A (I I I ) , ex (2->^;u-8~4^y »J5 

III), ex (2-/TF;u-8-+/i;5h) (y 
^-:?x— ;i/:7xy ^ h) T)U5-'!7A (i i i) , 
ex (2->5^;i>-8-4^y 1/5 h) 0i=7-v:L-' 
;i/37xy 5 h) r^bS-rirA (I I ! ) , ex (2 - 
^^ju-8-+y IJ5 h) (2, 3~v>f^;i.:7xy 
3^f) y;i.$-':7A CI I I) ,'ex (2-y5^iu- 
8-+yy5h) (2, 6-^;>^iu:7xy5K) T 

(III), ex (2-^5^^1.-8-4=^7 

U^h) (3, 4-vy5^;u:7xy 5 h) -r^ 
A (I 1 I) . ex (2-^5';^~8- + y U5 h) 
(3, 5-i;^5^;i.7xy 5 h) Tius^r^^A (I I 
I) . ex (2-y5^;i/~8~+y U5 h) (3. 5 
. I o r t T-:^TF/U7xy 5>) -TiU^—rtiA ( 

I I I ) . ex C2-X5^;i.~8-4^y h) (2 
, 6-v-:7x-;i,:7xy 5f ) T;u^-'t;A (i i 
I) . ex (2-y ^'^u-s-A^y >) (2, 4 

6-v- hy >'xr.;i.>rj:y 5 r^u^-'i^A ( 

i I I) , ex (2-^5^;i.-8-+y U5 (2 
. 3. 6- h'jy5^;i.:7xy 5 h) T;u5-'t?A CI 
I I) , ex_C2-y5";i.-8-^y M5 h) C2, 

3. 5. 6~x h^y^^^l^r^xV 5 h) T;t^5~'t7A 

CI I I ) /ex C2-y5^;u~8-+y h) ( 
7Ji/5-'t7A C! I I) . ex (2 
~y5^;i.-8-4^y U5 h) (2-^:hp h5 h) 7;u 

^-^JU (III), ex (2, 4-vy5^;u~8- 
^yv^h) C^iU>-:7x~;u:7xy 5 h) 
-'t?A CI I I) . ex (2. 4-vy5^;i.-8-^ 
y h) (/^5-:7xn^i.:7xy 5>) t;1/S-'!; 
A (I I !) , ex (2. 4-vyf^;u-8-+yu 

5f) (;'^-:7x->l/^xy 5 h) TJU5-'t?A ( 

III), ex C2, 4-vy ^'^i/- 8 -+y U5 h 
) C3. 5-vy 5';i.:7xy h) 7;us-'^a ci i 

I) . ex C2. 4-v/5^;i.-T8-4^y h) c 
3, t o r t -:/5^;U7xy 5 F) T^l^^n 

'i'A (I I I) , ex (2-y 5^;u-4-X5^;i.-8 
-"+yU5h) C/<5^U:/5h) TiU^-'J^A CI 

in . ex C2-y5^;i.-4-y h+v-8-*y 

•J-7h) (/<5:7x:=.;i.:7xy 5 h) 7iU$-'!7A C 
I) . ex (2-P«5^Jl.-5-v7y-8~ + y 
VT7h) (:i-i^h-'5'U^/5 h) 7JU^-'>A (I I 

I) . ex C2-y5^;u-6- h V7;u:*-ay5^;u- 
8-4^y«j5h) C2— ^:;h5h) 7^1.^-^A c 
III) ts.ElfimihlM. 

[00 2 5] C(OlfA\ ex (2->5^il.-8~+y 
»/5h) 7il/S-'>A (III) -/f-^+V-ex 
(2 5^ iU- 8 -4^y 5 h)7;U 5 n':7A (I 1 

1) . ex (2. 4-vy5^;u-8-+y h) 7 
;i.S-'t;A CI I I) -/i-;i-+y-ex C2, 4- 
v>5^;u-8~4^y t;^ K) 7;U5-'!?A CI I I) 
, ex (4-X5^j|.r-2 y5^;i.~8-4^y 0 5 F) T 
IV^ZL^I^ CI I I) -|/-:l-+V-ex C4-x5^ 



. quinolilato ) ( phenolate ) aluminum (III), bis (2- 
methyl - 8- quinolilato ) ( ortho - cresolato ) ; 
aluminum (III), bis (2- methyl - 8- quinolilato ) ( 
mieta - cresolato ) aluminum (III), bis (2- methyl - 
8- quinolilato ) ( para - cresolato ) aluminum (III), 
bis (2- methyl - 8- quinolilato ) ( ortho - phenyl 
phenolate) aluminum (III), bis (2-;. methyl -8- 
quinolilato ) ( meta - phenyl phenolate ) aluminum 
(III), bis (2- methyl - 8- quinolilato ) ( para - 
phenyl phenolate ) aluminum (III), bis (2- methyl - 8- 
quinolilato ) (2,3-di methyl phenolate ) aluminum (III), 
bis (2- methyl - 8- quinolilato ) (2,6-di methyl 
phenolate) aluminum (III), bis (2- methyl -8- 
quinolilato ) (3,4-di methyl phenolate ) aluminum (III), 
bis (2- methyl - 8- quinolilato ) (3,5-di methyl 
phenolate) aluminum (III), bis (2- methyl -8- 
quinolilato ) (3,5-di - t-butyl phenolate ) aluminum 
(III), bis (2- methyl - 8- quinolilato ) (2,6-di - 
phenyl phenolate ) aluminum (III), bis (2- methyl - 8- 
quinolilato ) (2,4,6-di - triphenyl phenolate ) aluminum' 
(III), bis (2- methyl -8- quinolilato) (2,3,6- 
trimethyl phenolate ) aluminum (III), bis (2-methyr- 
8- quinolilato ) (2,3,5,6- tetramethyl phenolate ) 
aluminum (m),the bis (2- methyl - 8- quinolilato ) (1- 
naphtholato) aluminum (III), bis (2- methyl - 8- 
quinolilato ) (2- naphtholato ) aluminum (III), bis (2,4- 
di methyl - 8- quinolilato ) ( ortho - phenyl phenolate 
) aluminum (in),the bis (2,4-di methyl - 8- 
quinolilato ) ( para - phenyl phenolate ) aluminum (III), 
bis (2,4~di methyl - 8- quinolilato ) ( meta - phenyl 
phenolate ) aluminum (III), bis (2,4-di methyl - 8- 
quinolilato ) (3,5-di metl? jp7 ) aluminum (UI), 
the bis (2,4-di methyl - 8- quinolilato ) (3,5-di - 1- 
butyl phenolate ) aluminum (III), bis (2- methyl - 4- 
ethyl - 8- quinolilato ) ( para cresolato ) aluminum 
(III), bis (2- methyl - 4- methoxy - 8- quinolilato ) 
( para phenyl phenolate ) aluminum (III),you can list 
bis (2- methyl - 5- cyano - 8- quinolilato ) ( ortho 
-cresolato) aluminum (III) and bis (2- methyl -6- 
trifluoromethyl - 8- quinolilato ) (2- naphtholato ) 
aluminum (III) etc. 



[0025] In addition, bis (2- methyl - 8- quinolilato ) al 
uminum (III)- - 0X0 - bis (2- methyl -8- 
quinolilato) aluminum (III), bis (2,4-di methyl - 8- 
quinolilato ) aluminum (III)- - oxo- bis (2,4-dt 
methyl - 8- quinolilato ) aluminum (III), bis (4- ethyl 

- 2 methyl - 8- quinolilato ) aluminum (III)- - oxo 

- bis (4- ethyl - 2 methyl - 8- quinolilato ) 
aluminum (UI), bis (2 methyl - 4- methoxy 
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;i.-2>5^;i.-8-4r/ h) TiUS^'t^A (I I 
I ) , ex (2/ h^v^^y 'j^ h) 7 
(I I I) -w-;f^v-ex (2-^5^ 
)V-A-';t h^iy^y h) (III 
) > tX (5- >T>'-2->^;U-8-4FyU^ h 
) TJU^zl^Ij, (III) -i£-;f+V-eX.{5- 
vTV-2-y5^;U-8-*y ^5 7;U5~^A 

(I I I) . ex (2->^;i/-5- h«;:7iu:f 
. ^;u-8-^/ 'j^ (I I I) -/i 

-;f+V-ex (2->^Ju-5- h'j:7;u:ta>> 
Jl.-8-+y h) TiUa-'l^A (III) 

[0 0 2 6] *fc. (A) «5i^<DSm^^A:7^P^^t 
^t^^LTIi. 2- (4-e:?xZLU;i.) - 

5- (4~ t e r t -yj'}Vyi.-){y) - 1 , 3. 4 
-^*-9-v7 7-iU, eX[2- (4 - t e r t - 

ji.:7x-;i.) -1, 3. 4-:*-4^-9-v7 7-;u]-m- 

^fc. (A) fS.^(DS i ^^3S{b^1*l^LTI^, 

[0 0 2 7] >^f^P^IZ^a^rii. Z0 (A) f$5^<Z)^ 

^(CffilxbtLS (B) liE5J'<Z)T> h^t^KSIffli, 
"JfiS ( I ) 



A^-L-A2 •••(!) 
*4tM*-«SS (II) 



A3-An -A4 -•••(II) 

(**. Anligtt^L<l*^M^(0-<ffi<DT>h5 
•b^aSS^L. A^RlSA^lt. -^-n^^MS^^L 



quinolilato ) aluminum (Ifl)- - oxo -bis (2- methyl 

- 4- methoxy quinolilato ) aluminum (![[), you can 
use bis (5- cyano - 2- methyl - 8- quinolilato ) 
aluminum (III)- - oxo - bis (5- cyano - 2- methyl 

- 8- quinolilato ) aluminum (HI) andthe bis (2- 
methyl - 5- trifluoromethyl - 8- quinolilato ) 
aluminum (III)- - oxo - bis (2- methyl - 5- 
trifluoromethyl - 8- quinolilato ) aluminum (III) etc. 



[0026] In addition, oxadiazole derivative of for example 
2-(4- biphenylyl)-5-(4- t-butyl phenyl)- 1, 3 ,4- oxadiazole 
and bis [2-(4- t-butyl phenyl)- 1,3,4- oxadiazole]-m- 
phenylene etc, youcan list triazole derivative and 
quinoxaline quinoline derivative as nitrogen-containing 
heterocyclic compound of (A) component. In addition, 
you can list for example and sila cyclopentadiene 
derivative as Si-containing ring compound of the(A) 
component, metal complex which includes nitrogen- 
containing ligand regarding this invention, especially 
isdesirable even among these. 

[0027] Regarding this invention, one kind it is possible t 
o use electron transport ability compound of this(A) 
component, combining above two kinds to use it is 
possible. In this invention, as for anthracene derivative 
of (B) component which is used for organic light 
emission mediumlayer, (jfeneral Formula (I) 

AI-L-A2 (I) 

Is displayed with (In formula, Al and A2 shows mono 
phenyl anthryl group of respective substituted or 
unsubstituted, or thebiphenyl anthryl group of 
substituted or unsubstituted as for those as for identical 
or different and L showsthe connecting group of siiigle 
bond or divalent mutually^ ) anthracene derivative or 
General Formula (II) which 

A3-An-A4 (II) 

It is a anthracene derivative which is displayed with (In f 
ormula, An shows anthracene residue of divalent of 
substituted or unsubstituted, theA3 and A4 show 
condensation aromatic ring group of monovalent of 
thecarbon number lOor more of respective substituted 
or unsubstituted or uncondensed ring aryl group of 
carbon number, 1 2 or more of thesubstituted or 
unsubstituted, those may be being mutually identical, 
differing. ). 

[0028] When each basis in above-mentioned General For 
mula (I) and (II) has substituent, you canli7 iiill 
basis of for example carbon number 1-^6 and ester 
group , halogen atom etc of theamino group , nitro 
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[0029] CCT'. MlilSl ~6<0 

iLTJi, x^;i,s :fa 

t e r t^Zf^)U^, #|i/<>^ 

> s o c - .>^. t e 

mt Lxit. V ^ p zfaidJU^, V 



sec - -^f^JV 
JUS. ^ff/s:^ 

rt 



I O. O 3 0 ] etmm 5 ~ 1 8 (OT 'J -l\^*A-iy&<hm 
«(»«<ltLrJi. '<>v;^:^+.>^|. 7x*g^>l,:l-4^ 

i-/ur5y«. vhyiuTSvs. v^f-^^krs 

A-^^^i- 



[0 03 2] 

Cfl: 1 2] 




(l<0 



group , cyano group . carbon number 1-6 which is • " 
substituted with aiyl group of aralkyloxy group . carbon 
number 5-16 of aryloxy group . carbon number 7-18 
otthe alkoxy group . carbon number 5- 18 of cycloalkyl 

group . carbon number 1-6 of carbon number 3-6 as 
substituent. . v «> 

[0029] Here, you can list methyl group . ethyl group p 
ropyl group , isopropyl group . butyl group , isobutyl 

group ,s- butyl group . t-butyl group .various pentyl 
group , vanous hexyl group etc asexample of alkvl 
group of carbon number 1-6, in addition, you can list 
methoxy group , ethoxy group . propoxy group 
isopropoxy group , butoxy group , isobutoxy group s - 
butoxy group . tert - butoxy group and various 

pentyloxy group . various hexyloxy group etc as 
' example of alkoxy group of the carbon number 1-6 
As example of cycloalkyl group of carbon number 3-6 
you can list cyclopropyl group , cyclobutyl group 
' cyclopentyl group -.cyclohexyl group etc. - 

(0030] As example of aryloxy group of carbon number . 
5-18, fluorine atom , chlorine atom , bromine atom 
etc you can list the methoxycarbonyl group , ethoxy 
carbonyl group , propoxy carbonyl group , isopropbxy 
carbonyl group etc, as example of halogen atom, 
phenoxy group , tolyl oxy group , naphthyloxy group 
etc, as example of thearalkyloxy group of carbon 
nuniber 7-18 benzyloxy group , phenethyl oxy group 

naphthyl methoxy group etc, as example of amino 
group which issubstituted with aryl group of carbon 
number 5-16. diphenylanaino group , ditolyl amino 
group . dmaphthyl amino group , naphthyl phenylamino 
group etc, as example ofthe ester group of carbon 
nuinber 1-6. In addition also styryl phenyl . styiyl 
biphenyl , styiyl naphthyl etc is included as aryl grouD 
in this mvention. j s f 

[0031] As anthracene derivative which is displayed widi 
General Formula (I), for example General Formula G-a) 
[0032] • 

[Chemical Formula 12] 



[0 0 3 3] t^cp, Rl ~R6Ji, ^irt^tif^inz 

7;uj^;i,«. v^DTiu^/uiS. SS^ 
SL<li$ig»(07y-iU«. 7;ua+v« 7./- 



[0033] Is displayed with [Inside of formula. As for Rl 
~ R6. Respectively m independence, alfcyl group 
cycloalkyl group , alkenyl group . aryl group . alkoxy 
group , aryloxy group , alkyl amino group , aryl amino 
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m±. nm±. R3^±. Rm±. R5(^±XliR6 

J:<, *fcR»H±. Rm±. Rm±. Rm±, R 

sm±RitR^m±itis^Lxm^nmLxi^x t^i>^ 

o LM^miS^. -0~. -S-, (R) - (R 



group of substituted or unsubstituted or heterocyclic 
group of substituted or unsubstituted to show. As for a 
and b, Respectively as for integer ,c,d, e and f of 0"-5, 
Respectively integer of 0^4 is shown, those in case of 
the2ormore, Rl, R2, R3, R4, R5ortheR6 identical 
or different , in addition Rl, R2, R3, the R4, R5 or 
connecting R6 in respectively, may formring. Ll single 
bond and -0-,-S-,-N(R)- (R being a aryl group of 
alkyl group or substituted or unsubstituted, it is) or 
shows arylene group. ] anthracene derivative or 
General Formula (I-b) which 



10034] 

lit^ 3] 




(l-b) 



[0034] 

[Chemical Formula 13] 



[0 0 3 5] R7-Rl4(i:^ ^ti^H^itijz, 

R9(^±RiO|^±. Rn{^±3lJiR'2f^±li. ^ti^ 

iiizisi^x. m-xtmu^xi^xt^<. *fcR7H 

±. R8^±. R9pj±RJCH±; Rll^±X(iRl2^ 

±i)<t^^Lxm^f^f$.LXl^XtJ:lK LUt^i^^ 
. -N (R) - (RltT}C^)l^R 



[0035] It can list anthracene derivative which is displaye 
d with [Inside of formula, As for R7 ~Ri4, 
Respectively in independence, alkyl group , cycloalkyl 
group , alkenyl group , aryl group , alkoxy group , 
aryloxy group , alkyl amino group , aryl amino group of 
substituted or unsubstituted or plural ring group of ; 
substituted or unsubstituted to show. As for g and h, 
Respectively as for integer ,i j,k and I of 0^-4, 
Respectively integer of 0^5, m and ri shows integer of 
respective 0'-3, those in case ofthe 2 or more, R7, R8, 
R9 Rio, Rl I or theRl2 identical or different , in 
addition R7, R8, R9 theRlo, Ru or Rl 2 connecting in 
respectively, may formring, Ll single bond and-O-,- 
S-,-N(R)- (R being a aryl group of alkyl group or 
substituted or unsubstituted, it is) or shows arylene 
group. ] desirably. 



[0 0 3 6] ±IB-teS ( I - a) Rlf (I-b) It 
fcl^T, .Rl --R^^fiOyTJU^JV&tLXit^mSL 
1-6(0t<0*<. i/^07)i.:i^)V&tLXlti&m9L3 

t,<D36<. Tjm^rvSt Lriiats»i -'ecDta)/!^ 
T u -)V7 ^y&tL ximm», S'-ieor u -ii/ 

3^ 5 - ;u S ^ 5^ X - ; I. ^ if ^ L < § If ^, *i ^ . 



[0036] In above-mentioned General Formula (I-a) and (I 
-b) putting. As alkyl group among Rl --Ri2 those of 
cafbon number 1-6, As cycloalkyl group tfiose of 
carbon number 5^18, triazole group , oxadiazole basis 
and quinoxalirie basis, the furanyl group and thienyl 
group etc you can list amino group which is 
substitutedwidi aryl group of carbon number 5-16 as 
aryl amino group, desirably as heterocyclic group 
thoseof carbon number 3-6, as aryl group those of 
carbon number 5-18, as alkoxy group those ofthe 
carbon number 1—6, as aryloxy group. 
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A r1 - An-A r2 - - ... ( | I -g) 

>Xii > ^/r > h3 tr >G)-ffi0ai/fi^^t;-iK 

[0 0 3 9] . . * 

[lb 14] 




, ^ (ir-x) 



[0037] those of carbon number I~6, those of carbon 
number 5-- 18 are desirable as aiyl group maddition, as 
alkyl group which is shown with-R in -N(R)-inside Li 
andL2. 

[0038] On one hand, as anthracene derivative which is ( 
splayed with aforementionedGeneral Formula Qiy for 
example General FormuIa.(II-a) 

All -An-Ar2 (Il-a) 

[ In formula, An to show anthracene residue of divalent 
of substituted or unsubstituted,as for Ari and Ar2, in 
respective independence, at same time,which 
fluoranthene of substituted or unsubstituted, 
^naphthalenp , phenanthrene , anthracene , pyrene , 
pierylene , coronene , chiysene , picene , fluorene ' 
teiphenyl , biphehyl anthracene , biphenyl ,N- alkyl or 
aryl carbazole , triphenylene , jitf t^lug, theresidue , 
and General Formula (II-x) 6f monovalent of benzo 
anthracene pr G benzo anthracene 

[0039] - 

[Chemical Formula 14] 



[0040J B1 . B2|i: Lx-r*LtM^^L 



[004 1] ±I5-tea (I I -a) (ZiMtSAn, 
[0 0 4 21 **M(Zfct^rii, Z0> CB) fS.^OT 

^^t^itxmi^xt^iK miE-/iss (I -a) r*^ 



[004 3] 



[0040] Basis which is displayed with (In formula, Bl ,B2, 
in each case phenyl group of substituted or , 
unsubstituted, shows the naphthyl group , biphenyl 
group , terphenyl group and anthiyl group, ) is shown. 
] With it can list anthracene derivative which is displayed 
desirably, , , 

[0041] When An, An and Ar2 in above-mentioned Gene 
ral Formula (Il-a) has substituent, as thesubstituent, is 
explained in General Formula (I) and (II) it can list same 
ones as substituehtwhich. 

[0042] Regarding this invention, one kind.it is possible to 
use anthracene derivative of this(B) component, 
combining above two kinds to use it is possible, 
embodiment of anthracene derivative which is displayed 
widi aforementionedGeneral Formula (I-a) is shown 
below. Furthermore, Me in formula displays methyl 
group. Below same. 

[0043] 
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[004 5] 



[0045] 



m irom IB use. www. http://www.mtlscience.com TeI:800-430-5727) 



P.20 



JP Ot284050A Machine Translation 
[fc 1 7 1 



EM9 



EMIO 



[Chemical Formula 17] 




EMlt 



EMI2 





[00461 8tfl2~te^ (I -b) r'S*ti*T>h 



[0047] 



[0046] Embodiment of anthracene derivative which is d 
splayed with aforementionedGeneral Formula (I-b) is 
shown below. 

[0047] 
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EMI 6 




EMI 7 




EMU 




[0049] 



{0049] 
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[0050J Embodiment of anthracene derivative whirh ^ 
[0051] 

[Chemical Fomiula 21] 



EM24 




EM2 5 




EM26 




[0 0 5 21 



[0052] 
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[0053] 

[0053] 
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.i>nnU (A) (B) fH^tttl^^ i^!^mizft[:x 



[0056] 
[^b 2 5 ] 



4a 



[0055] In this invention, (C-1) amine content styiyl deri 
vatiye , and (C-2) condensed polycyclic aromatic 
compound aredesirable as fluorescence compound of 
(C) component which is used with theaforementioned 
(A) component ,(B) component in organic light 
emission medium layer, according to need. First as 
component of (C-1), for example and General Formula 

[0056] 

[Chemical Formula 25] 



(IB) 



K^if*. fcSlMi-tesc (IV) 



(0 0 5 8] 



nk2 6] 



[0057] Is displayed witfi (In formula, Ar3 , Ar4 and A r 
5 show aromatic group of monovalent of thesubstituted 
or unsubstituted of carbon number 6-40 in respective " 
independence, at least one amongthose includes styryl 
group of substituted or unsubstituted, p shows integer 
otthe i~4. ) amine content styryl derivative or 
General Formula (IV) which 

[0058] 

[Chemical Formula 26] 



100591 (^tp, Ar6. Ar7 Ar9 Ar 



[0059] It can list amme content styryl derivative which i 
s displayed with (Inside of formula. As for Ar6 Ar7 
Ar9 ,Ari i and Arl2, Respectively in independence 
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[0 0 6 0] ±IB-te* (IID&t; (IV) iZfcL^T. 
Ar3 Ar4, Ar5 Ar6, Ar^ Ar^. A 
r lIRt; A r I^T-^r ^ tt-SKMS 6-4 OO-fffiCO^ 

iUS, e^^x^jU^. $-:7xiijUS. VlVit\y=^i\^ 



[006 1] ^tz. -te^ (IV) iCfct^T, A r8 & 

i;a r «cr*^s*L-5K^a6 -4 o(o-fiffia)^§ftS 
<D«i:LTii. :7x-u>^. :^:7^u>S. 



[006 2] tio\Z^ ±faKma6-4 0(0-WXIi 

-^^^^S^LTIi, -te^ CDS 
i; (1 I) (::fct^rl5iP^L/cM{ft^i:^i:t(/)^^(f 
SC^;0<T?t^o B5ia-^jt (III) 

5 ;ugi^»i;)ft{*tt^AaTiz^t-o 



[006 3] 



aromatic group of monovalent of substituted or 
unsubstituted ofthe carbon number 6^40 to show, Ar8 
and AjIO show aromatic group of divalent of substituted 
or unsubstituted ofthe carbon number 6-^40 in 
respective independence, at least one of A6 
-ArUincludes styryl group of substituted or 
unsubstituted, (X dust connected basis ofthe 
substituted or unsubstituted as for q and t, integer of 
respective0-'2, as for r and s, shows integer of 
therespective l~2. ). 

[0060] You can list phenyl group , naphthyl group , ant 
hranyl group , phenanthryl group , pyrenyl group , 
coronyl group , biphenyl group , terphenyl group , 
fluorenyl group , ftirany! group , thienyl group , benzo 
thienyl group , indoly! group , carbozolyl group etc in 
above-mentioned General Formula (III) and (IV) , as 
example ofthe aromatic group of monovalent of carbon 
number 6^40 which is shown with Ar3 , Ar4 ,A r5 , 
Ar6 ,Ar7,Ar9 ,Ar!i andthe Arl2. 

[0061] In addition, you can list .phenylene group , napht 
hylene group , anthranylene group , phenanthiylene 
group , pyrenylene group , coronylene group , 
biphenylene group , terphenylene gxiP.pP- 
connected basis and thienylene group , fluorenylene 
group etc as example of aromatic group of divalent of 
carbon number 6-40 which is shownwith Ar8 and 
ArlO in General Formula (IV) . 

[0062] Furthermore, it can list residue of monovalent or 
divalent of stilbene , G styryl aiylene , tris styryl arylene , 
tetra styryl aryleneas another example of aromatic group 
of monovalent or divalent of above-mentionedcarbon 
number 6^40. When aromatic group of above- 
mentioned monovalent or divalent has substituent, as 
thesubstituent, is explained in General Formula (I) and 
(II) it can list same ones as substituentwhich. 
embodiment of amine content styryl derivative which is 
displayed widi theaforementioned General Formula (III) 
is shown below. 

[0063] 
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. <0>-?-<0>--CH=CH 

roi 



[Ol 



EM4 8 




EM4 9 




CH:=sCM 



5> 



EM50 
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[0067] Embodiment of amine content styiyl derivative w 
hich is displayed widi theaforementioned General 
Formula (IV) is shown below. 

[0068] 
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ITf J/^^of ' ^""^^"^^ polycyclic aromatic compou 
nd of (C-2) component, listing and o^Safecan 
doUung condensed polycyclic aromatic hydrocarbon 
and, that ammo with amino substitution condensed 
polycychc aromatic hydrocaAonwhich is a derivative 
which IS substituted as representative example As 
Mndensed polycyclic aromatic hydrocarbon of former 
It IS possible to use compound which isdisplayed with ' 
tor example and below-mentioned General Fonnula. 

[0072] ( Arl3) M-U ... (V) • 

In Formula (V), Arl3 shows residue of monovalent of ar 
SI?^fu <=?jnpo"pd ofthe substituted or unsubstituted 
With residue of aromatic hydrocarbon, also residue of 

aromatic heterocycle is includedin residue of this 
aromatic compound. As residue of aromatic 
hydrocarbon of former, monocycle of total number of 
carbon atoms 6-30 or theresidue of polycyclic 
aromatic hydrocarbon is desirable, is possible to possess 
substituent. Ring m polycyclic case with fused ring 
and IS good with uncondensed ring. In addition, you 
can hst alkyl group , alkoxy group , aryl group , 
aryloxy group .the amino group and heterocyclic 
group etc _as substituent when it possesses substituent 
tor example . phenyl group , alkylphenyl group ' 
alkoxy phenyl group , aryl phenyl group , aryloxy 
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phenyl group , tlie alkenyl phenyl eroun u . 

.epr»,na„« example of alfcythenyr^<,^.' („ „ 
n usfrated atthe place of alkylphenyl group 

alkenyl portion those of 2-20 is desirable Se 
aforement,oned alkenyl phenyl group, dia^l aJcenyl 
group friendship sows as especiallyiny?group vou 
can 1, St for example, biphenyl vinyl group dT^M 
v.nyl group and G b.phenyl 4yl g'JpZ; ^""'^^ 

representative example of this kind of alkenyl Xnvl 

olyl ammo group etc as the a^'l 4in^ group'^ 
representative example of this kind of amino phenvl • 
group you can list diphenylamino phe^ X^^j the 

caS ria2h7'^"^'^°"P Iaad^itio'n,"ou 
fhilk^ " """P^^y^ group and 2- naphthyl group etc as 

etS • S'Pl^^ny'y' ethinyl group naphthyl 

pt^&»ei;^^^^^^^^^ 

member ring or 6-member ring which inSudes O N S as 
heteroatom isdesirable. You can list for exai^ple 
h^ptiir^rou^l^™"'' • P/How jp9 j^rrffasi; and 
suLtS f I? etc concretely. Can embodiment of 
substituent when residue of this aromatic heterocvcle 
may possessthe substituent, subsUtuent posses^ list 
same ones as substituent in case ofthe resle of 
aforementioned aromatic hydrocarbon. In addition, if 2 
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or more it exists concerning number of rings of ' 
aromatic hydrocarbonor aromatic heterocycle which 
description above, exists in polycyclic aromatib 
coinpound which isdisplayed with Formula (V) is 
included m all residue Ar, 3, there is not otherrestriction 

theassembly of fluorescence molecule in light emission 
medium It IS more desirable Next rr in , ° 
number of rings 4~,0, sTows rSe^'of mvalul ^r^"' 
condensed polycyclic aromatic compound of 4-6 
desu^b ly. In addition, m 2-8, is integer of 2-6 

SeLtherSfr^P^^^'^i'*^ compoundis 
wcluded, other than condensed polycyclic aroniatic 

,«>°<lensed polycycHc aromatic 
heterocycle. As representative example of this 
condensed polycyclic aromatic hydrocarbon 
naphthacene , pyrene , chrysene . the triphraylene 
ben2o[c]phenanthrehe . benzo [a] anthiSS ' 
pentacene , peiylene , fluoranthene aiT-bi-yy 
%oranthene , G benzo [a j] anthracene . G benzo fa hl" 
anftracene , you can list benzo [a] naphthacene 

Sr^Tn*' Ta„gpicl>itc. InaddL'n, 
naphtho [2,1-f] isoqumoline an.:^ -cover 

phenanthndine^ x nun jp7 Rooxazole . you can list 
qumohno [6 5-fl quinoline , benzo [b] thi^fa^p^iSup 

benzo [g] thioTan pick->, benzo [i] thio fan 
pick-uF^ and die.benzo [b] thio fan ^VLnone 
etc as representative example of conderJ^ed polycyclic " 
aromatic heterocycle. Among these, U 2- 8-valent of 
condensed polycyclicaromatic hydrocarbon 
fiirthermore residueof 2- hexavalent especially is 
f^l'^^^^'/S^rdmg this invention, embodiment of 
condensed polycyclic aromatic hydrocarbon which 
forms condensed polycyclic aromatic hydrocarbon 
group U m this kind of Formula (V) isshown below. 

[0073] 
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[Chemical Formula 35J 



f0075] 

(Chemical Formula 36] 



[0076] Consequently, when condensed polycyclic 
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(A rl3) m-U- (Am) 



(V I ) 



« (V I) 111, A rl3|±. BilEse (V) .kHCgift-c- 

*2?f:.2'*lr'"^s«'^-**- (c) 
-1) , (c-2) ©tejc. TE<o-jaa: 




tic compound of (C-2) component, it is a 
ammosubstitution condensed polycyclic aromatic 

wiX!"^' ""^1 "'^ is displayed 

with the for example and below-mentioned formula. 

(Arl3) M-U-(Am)n (VI) 

eSrSa m '"'^•"S ^ aforemention 

eohormula (V) and also substituent is similar. Am 
nifrogen atom ,s univalent radical which consists of 
substituent whichincludes carbon ring of at least one 
wh,ch .s comiected to this, it canlist for example 
diaiyl ammo group , dialkyi amino group and di^kvl 
aryl ammo group etc. In addition, U in this foimula 
displays residue of 1-1 divalentof condensed 
polycyclic aromatic hydrocarbon of number of rings 3 
-10. Therefore, that you listed with U in 
aforementioned Formula (V)with similar condensed 
polycyclic aromatic hydrocarbon it is a concept which 
adds also andiracene etc. In addition as for m as for 
integer , n of 0-8 It IS ainteger of 1-^4 AsfCV 
component of this invention as fluorescence compound 
which you use. descriptionabove (C-1), to other than fC- 
2), below-mentioned General Formula ^ 

[0077] 

[Chemical Formula 37] 



10 0 7 8] (^cj,^ R,5 R,6,j 

^l'J->v^saV>it^VSiiJ. R.7 Rim 7 




[0078] Are displayed with (In foimula, R15 -R16 alkyl 
group and alkoxy group , is alkyl group , the ai^l group 
and condensed aiyl halide which are substitute*^!^ ^ 
RI80, aUcyl group andthe alkoxy group , alkyl group 

and aryl group which are substituted, or shows thearyl 
group which IS substituted, w is integer of 0 or 1 ~3 ' 
Iqumacndone compound and below-mentioned General 
Formulawhich 

[0079] 

[Chemical Formula 38] 



g080] Being a coumarin compound which is displayed 
with (In formula, R19 and R20and Rzi .respective 
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, 'PVtr (A) (B) fiE^J<Dif*Ltx|»|^|± 1 
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[008 2] C<0^fil36jfe!ig»a<Dg*i:LT(i, 5 
~2 O O n mO)Sa*<if$t < , #{C«?-<OW*DmS 
5IP«IC<S< L-5^Ci:A^b; 10~4 0hm<DlGa 

t>mmx'S>^, z0^o(z, (A) fiE5i-t (B) 

(f ) mi^Oit^^tLXIt. *-5/^liS^i<i 10 
©*7X|e^^S 1 1 OXi>Ji±(zri>ZtiiiX^ 8 

St. 5 0oii$raja±a)&|¥K||tt^^^-^^tl^^ 

t^^|bf=. (A) «»i (B) fie^^<OgB^hk$^ 

m^^m^crt. 5e3fe;^'>?-> hjKoe— >i±^36:Sjc 
»iSL, figiS«<nx^«iiiiJtoir5. c*ni (A) . 



hydrogen atom , alkyl group of cyanb group , carboxyl 
group and substituted or urisubstituted, aryl group of 
substituted or unsubstituted, the acyl group , ester 
group or substituted or unsubstituted heterocyclic group 
is displayed, these beingidentical, are possible to differ 
Rl9 and R20 and R21 each otherconnecting, may form 
ring. R22 and R25, respective hydrogen atom , display 
alkyl group or aryl group, theR22 ahd R23 display alkyl 
group or aryl group respectively, R22 and theR23, R23 
and R24, R24 and R25 cpnnectingmutually, may form 
ring. ), you show similar effect. 

[0081] Regarding this invention, oiae kind it is possible t 
o use fluorescence compound ofthese(C) component 
combming above two kinds to use it is possible. 
Regarding this invention, electron transport ability 
-compound of aforementioned (A) component in 
organic hght emission mediumlayer, as for content of 
anthracene derivative of (B) component, mass • 
ratioselecting appropriately according to types etc of 
compound whichin range of 1:99 - 9 9:1, is Used is 
profitable. (A) component and ratio where (B) 
component is desirable are rangeof 1:9~ 9 : 1 even 
- among them, range of especially 9:1-1:1 is ideal. 

You can obtain especially long life in this range. Ih 
addition, total of (A) component and (B) component 
and mass ratibof (C) component, 100:1-1:10, use 
proportion o f fluorescence compound of (C) 
componentwhich is added according to need, desiiablv 
in range of 100:2-1:1. 

[0082] As thickness of this organic light emitting mediu 
m layer, from fact that range of the5~200 nm is * 
desirable, can make applied voltage of especially element 
verylow, range of 10-40 nm is ideal. This way, from 
organic light emitting medium layer becoming 
amorphous by using for organic light emitting mediiim 
layercombining (A) component and (B) component 
crystallization is controled, the stability improves 
becomes isomething which is superior in heat resistance. 
As compound of (B) component, glass transition 
temperature those of 1 10 "C or higher isdesirable It is 
possible to designate glass transition temperature of 
organic light emitting medium layer as 1 10 or higher 
bymixing compound which possesses this kind of glass ' 
transiUon temperature, it becomespossible to obtain 
retention heat resistance above 85 °C and 50 0 hour,the 
chroma of emission color and peak wavelength of light 
emitting spectrum can be contrplledfiirthermore, with 
(A) component and adjusting mixing ratio of (B) 
component. When ratio of namely, (A) component is 
increased, it moves peak of light emitting spectrumto 
long wavelength, x coordinate of chromatic coordinate 
mcreases. Because as for this spectrum peak of light 
emittmg band which participates inthe (A) component is 
long wavelength. . 
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[0083 J Furthermore, fluorescence compound of fC) co 
mponent is added desirably, but becauseof this, more 
heat resistance and light emission emciency improve 
organic electroluminescent element of this invention" 
(C) component which between pair of electrodes ' 
theclampmg being able to point to organic light emission 
medium layer (Below light emission medium la^^^^^^^^ 
briefly describe) which includes thecombination with 
aforementioned (A) component and (B) comJonTnt 
andaccording to need is added, is somethingTwcS 
becomes, but it isdesirable to lie between various 
mteimediate layer between said electrode and this licht 
emission mediumlayer. As this intemiediate layej yfu 
can hst for example positive hole-injecting layer 
posiUve hole transport layer , electron-injecting layer 
electron transport layer etc. As for thesi, various ' 
compound of organic , inorganic is known. 

[0084] As representative element configuration of this ki 
nd of organic electroluminescent element, 

•circle- 1. anode / light emission medium layer / cathode 

.circle-2^ anode / positive hole-injectiiig layer/ light emis 
sion medium layer /cathode bhchiis 

^ckcle-3. anode / light emission medium layer / electron-i 
njectmg layer /cathode ««^»-iioa i 

.circle-4^ anode /positive hole-injecting layer / light emis 
sion medium layer / electron-injecting layer / cathode 

circle-5. anode / organic semiconductor layer / light emi 
ssion medium layer/ catfiode 

xircle-6. anode / organic semiconductor layer / electron 
baiTier layer / light emission medium layer / cathode 

.circle-7. anode / organic semiconductor layer / light emi 
SZdT improvement layeF/ 

.circle-8. anode / positive hole-injecting layer /positive h 
ole transport layer / light emission medium layer/ 
electron-mjecting layer / cathode 

Such as it can list, but it is not something which is limite 
d ofcoutse in these. 

[0085] It produces this organic electroluminescent eleme 

,nh^"^°"f"''''"''°f*^'"^"' This transparent 
substrate is substrate which supports organic 

electroluminescent element, transmittance of lightof 
visible region of 400-700 nm 50 % or higher . those 
which are a 80 % or higher desiiablyis desirable 
concemmg translucent, furthermore it is desirable to 
usethe smooth substrate. 

[0086] As this kind of transparent substrate, it can use f 
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or ideal for example , glass sheet andthe synthetic 
resin sheet etc. As glass sheet, especially soda lime 
glass , bariumstrontium content glass , you canlist 
sheet which formed with lead glass , alumino silicate 
glass , borosilicate glass , the barium borosilicate glass 
and quartz etc. In addition, you can list sheet of 
polycarbonate resin , acrylic resin , the polyethylene 
terephthalate resin , polyether -sulfide resin and 
polysulfone resin etc as synthetic resin sheet 

[0087] Next, (Or more of 4 eV) metal where work fun 
ction is large ais aboye-mentibnedanode, alloy and 
electrically conductive compound or it can use those 
which designatethese blend as electrode substance 
desuably. As embodiment of this kind of electrode 
substance, you can list electrically conductive material of 
themetal , Cu I, ITO (indium tin oxide), Sn02 , ZnO , In - 
Zn -O etc of Au etc. This anode is formed, to make 
thin film form with method of the vapor deposition 
method and sputtering method etc it is possible these 
electrode substance. As for this anode, when light 
eniissioh from above-mentioned luminescent layer 
isremoved from anode, transmittance for light emission 
of anode 1 0 %compared to, having possessed kind of 
characteristic which becomes large isdesirable. In 
addition, as for sheet resistance of anode, those of 
several hundred /square or below aredesirable. 
Furthermore, film thickness of anode depends on also 
material, but itis selected usually 10 nm ---l m , 
desirably in range of 10-200 nm. 

[0088] Next, (4 eV or less ) metal where work fimctio 
n is small as cathode, it can usethose which designate 
alloy , electrically conductive compound and these 
blend as dieelectrode substance. As embodiment of this 
kmd of electrode substance, you can list sodium , 
sodium - potassium alloy and magnesium , lithium , 
magnesiumsilver alloy , aluminum / aluminum oxide 
Al / Li20 , Al / Li 02 , AJ / LiF , aluminumlithium alloy 
mdium , rare earth metal etc. 

[0089] This cathode these electrode substance can prod 
uce by making thin fihn form with themethod of vapor 
deposition and sputtering etc. When here, light emission 
from light emission medium layer is removed from 
cathode, asfor transmittance for light emission of 
cathode it is desirable to enlargethan 10 %. In addition, 
sheet resistance as cathode several hundred /square or' 
below is desirable,furthermore, fihn thickness is 50 
"-200 nm usually 10 nm --1 m , desirably. 

[0090] Regardmg organic electroluminescent element of 
this invention, at least in surface of one side ofthe pair of 
electrodes which is produced in this way, it is desirable 
to arrange chalcogenide layer, metal halide layer or 
metal oxide layer (Below, there are times when these are 
called surface layer. ). Concrete, in anode surface of 
light emission medium layer side chalcogenide ( oxide it 
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mcludes) ayer of metalof silicon and aluminum etc. in 
addition, .t .s good to anangemetal halide layer or metel 
Zer^Tk^ cathode surface of light emission mSlSn 
layer s,dc. Because of this, it is possible to assure 
stabi I ization of drive. 

f009l] As above-mentioned chalcogenide voucanli<:t f 

L ? mIp, ""n."'" ^^^^'"y'yo" 'i^t for example 
LtF , MgF2 . CaF2 . rare earth fluoride metal etc 

^tStS^:''''''''^'^'''''^'' etcdesirably^ 

[0092] Regarding organic electroluminescent element of 
Uiis mvention. both electron transport ability ai,d hole 
transportmg of light emission medium layer it becomes 
satisfactory depending upon portion used of 

Sr.'!!!''''''""'' ^°™P°"«»' (B) component, 
before ,t becomes poss.bleto abbreviate intermediate 

S.nnrtT'*"'^ hole-injecting layer . positive hole 
transport layer electron-mjecting layer etc which was 
inscribed. As for said surface layer, in ia this case it is 
possible, to provide, it isdesirable ' 

Tedll^fT'-' '^^^^^^ organic electroluminesce 
nt element of this mvention. also it is desirable toarrange 
mixing area of mixing area or positive hole-conducting 

coZr". ''^P^"^ of electron transport . 

compoundand reductivity dopant at least in surface of 

wal'ml"? ''['^'^y^.°<^^' ^hich isproduced in this 
way. When It makes this way. electron transport 
compound anion become from mixing area tothe light • 
emission medium fill and transmit eleftron becomes eLy 
to be restored. In addition, positive hole-conducti^^ 

inTiTI!? ^""^^ fr"™ mixing area 

tothe light emission medium fill and transmit positive 
hole becomes easy to be done. As desirable oxidative 
dopant, there is various Lewis acid and a acceptor 
compound As desirable reductivity dopant, there is a 
^rlT' --pound , aLlLeSh metal . 

rare earth metal and these compoimd. 

[W)94] Regarding organic electroluminescent element of 
this mvention, as for light emission medium layer. 

•circle- 1 . injection fimction ; at time of electric field aoo 
lying from anode or positive hole-injecting layer tofiir 
positive hole, it to be possible, filling elecfron it is 
Ctn '^''^^^^^"'e^^tron-in^ting layer 

.circle-2. transport function ; electric charge ( electron 
positive hole which was filled is made to move by 
power ofthe electric field fimction 

.circle-3. light emission fimction ; to offer place of reco 
mbmation of electron and positive hole.this can be 
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It possesses. " . 

[0095] It is possible to apply known method of for exa 
mple vapor depos.tion method , spin coating meAod 
and the Lan^u.r-Blodgett method (LB method) etc as 

As * r iSt ^"^ i^^' medfum layer 

As for light emission medium layer, it is desirahl^^« K- 
a especially molecule built up film i il pSe fhf 
film (molecule built-up film) whfch f«.^^^^ 
mediod^with thedifferLe o^Si^^f^cre td^-^ 

wft.*-^'^'°"*' V^"'^'' fiinctional diffeSce 

^^^^^^^^^^^^^ 

fo™ hI'*"^ ""^^ ^'-^ it iSble to 
fom light emission mediuffllayer. ' ' 

[0097] Regarding this invention, in range where objecto 
f tills invention is notimpaired, it is possible totS^ 
organic light emission medium of other public 
^owledge otherthan aforementioned (A) component 
(B) component and (C) component ligh eSon 
medium layer contain,due to desire, in additTonXiinate 

iTiSc-'^''?," layer whichinclud;s^Src 

light emission medium of other public knowledae iSf 

reTateTo Tws"" 'T '''^^^ -^oS 
relates to this invention, it is possible. 

[00981 Next positive hole injectiontiansport layer helo 
s positive hole injection to light emission me layer 
reS'^''' "^^'^ i^-t^^Ported to light emissTn 
region degree of positive hole transport is large 
.on^ation energyusually 5.5 eV or less is sma! As this 
kmd of positive hole injectiontransport layer Snsn^iT 
posiuye hole to light emission medium layer 

aiematenal which a lower electric field st^eiSS 
desirable furthermore mobility of thepositive hole at 

~T06 W m*' of fof exampir/S; 

\^t-^A ' u?'^ T^^^ ^ ''^-^ A^secondat 

m optical denvedtransmission material selecting those of 
option from midst ofthose of public knowledg?whS 'J 
used for positive hole-injecting layer of thing and &f 

SZet eJ^'r^r^"* ^' whicTS^'ofuse 
are done as electnc charge transport material of positive 
hotej It i^ssible to use. 
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formed, making thin film it should have done positive 
hole mjectiontransport material.with known method of 
for example vacuum vapor deposition method, spin 
coatmg method, casting method and LB method etc 
In this case, as for film thickness as positive hole 

E riTT".''^'''' especiallyrestriction. 
out It IS a 3 nm ~5 m usually. . 

[0100] Next, as for electron-injecting layer being a lave 
r whch helps fill of theelectron to lifht emissL? ' 
medium layer, electron mobiUty is large, in addition 
adhesiommprovement layer is layer which consist Sf 
material whoseadhesion of especially cathode is good in 
U»s electron-mjecting layer, metal complex of 8- 
hydroxy quinoline or its derivative is ideal as material 
which IS used for the electron-injecting layer As 
embodunent of metal complex of above-mentioned 8- 
hydroxy qumolme or its derivative, it is possibleto use 

I? oiinnIiS('T°'''^°'"P.'^""^ for example tris 
(8- qumolmol) aluminum which include chelate of 8- 

qumo pol (Generally 8- quinolinol or 8- hydroxy 

qumoluie)as electron injection material. 

[blOl J Next, concerning method which produces organi 
c electroluminescent element of this invention, withthe 
for example above-mentioned material and method anode 
and light emission mediumlayer, according to need if 
electron-mjecting layer is formed according to need 

'^y^' ■ and cathode should 
have been formed lastly. In addition, is possible also 
fact that organic electroluminescent element is produced 

cTS:?otelT""^ '^""""^'^ '"^'^ ^™ 

[0102] Below and on transparent substrate, anode / pos 
itive hole-injectmg layer / light emission medium layer / 
electron-mjecting layer / cathode sequential you 
explainconcemmg production example of organic 
electrolummescent element of constitutionwhich is 
provided. First, on suitable transparent substrate, thin 
film which consists of anode material 1 m or less 
desirably m order to become fihn thickness of range of 
10-200 nm, it fonnswith vapor deposition method, or 
sputtering method makes anode. Next, positive hole- 
mjectmg layer is provided on this anode. Can fonn 

Sm!fS"'f^.'^"^ ''y^'' ^ 'n^ntioned earlier, to do 
with method of thevacuum vapor deposition method 

spin coatmg method, casting method and LB method 

etc, but uniform membrane to beeasy to be obtained, at 

same time pinhole, it is desirable toform such as it is* 

difficult to occur from point with vacuum vapor 

deposition method When positive hole-injecting layer is 

formed with vacuum vapor deposition method, vapor 

deposition condition differs compound which is used 

(matenal of positive hole-injecting layer), depending 

upon crystal structure and recombination struchire eti 

of thepositive hole-injecting layer which is made 

objective, but It is desirable to select 
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generallyappropnately in range of vapor deposition 
source temperature 50-450 "C , degree of Jacuum 10- 
7~10-3torr, vapor deposition rate 0.0 I to 5 0 nrSsec 



tun/sec, substr 



5 nm ~5 



m. 



[0103] Next light emission medium layer is provided on 
aus positive hole-injecting layer. It can for^'^ko 
formation of this light emissiLmedium IdTbr 
making thm fdm doingthe organic light eniission 
medium with method of vacuL vapf r depS 
me&od , sput^enng , spin coating method and f!e 
castmg method etc. making use of organic liaht *.n,i«: 
medium which relates to tL inveni^rbuSi uS™ 

pmhole. It isdesuable to form such as.it is difficult to 

meUiod. When light emission medium layer is formed 
with vacuum vapor deposition metfiod. vWdSSition 
^°«^"»°".d'ffers dependingupon compound which is 

rl;." " "u'u'' *° '''''' fr^'" AemidsTo?X 
of conditions which is similar to formation of positivt 

^^^^^^^^essLge'^flo. 

case It IS desirable to form similarity^o poSe hot- 
mjectmg layer and light emission medimn layer from 
necessity to obtom uniform film with vacuut^^ ^r 
deposition method. To select from range of Sis 
which IS smular to positive hole-injecting layer and I.Pht 
«n medium layerit is poss.b.i vapi d^^Uon'^'' 

SelSiir"""' obtain o 

rganic electroluminescent element. Being something 
which IS constituted from metal, to use vipTdijSftion 
method and sputtering it is possible cathode. Buu T 
order to obey organic layer of subsfrate from damage at 

[0106] As for production of organic electroluminescent 
element above, with one-time pulling a vacZT 

beingconsistent. It is desirable from aSode to Sode to 
produce. When direct current voltage applying is done 

light emission canobserve anode. In addition aDolvLig 

nXw 'St"'* P^'"'^ thecu J£f 

not How, light emission does not occur completely 
Furthermore, when alternating current voltage is done 
applymg. when anode, the cathode becomesyfarir 
only, uniform ight emission is observed. InLS 
mriTeoitit"''^^''""^"^"'''^'^ applying is done 
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fOI07J In addition as for this invention, it is something 
which includes aforementioned (C) compon^m 

clrr"'r!? '"'"P^"^"' afoTeSoned (B) 
component and in accordance withnecessary This 
organic light emission medium is superior ij hea 
resistance. ,t is used for ideal for theSrganic 
electrolummescent element where lifetime is lone at 
same tmie can.obtam light emissionof high effiScy. 

[0108] 

Working Example 1 

.In accordance with literature of public Icnowledge, itsyn 
TPD 78, TPD 106.PAVB.Rul 1.DC5 and Rub6P. refined. 
[0109] 
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[Chemical Fomula 40J 



TP0 7a 




7PD106 




PAVB 



o 



1^ 



P>-CH=CH-/0 



i« 1,- ' li^ ^ 7 5 X t . 1 ,n^t^^^X(0*-5x 
rS^L^;.^''-^" T P D 7 8 J 2 O n 



101 131 aic. Al, (8-tKD*->ty,,v 
IPD107. TP078. DPVDPAN Al„ 



[01 1 1] On glass substrate of 25x75x1.1 mm size tra 
X n ^l^^t^l^ ^hich consists of indmm Sf ox^e 
ofthe film thickness 120 nm was orovideH iw,H;lf- 
ultraviolet light and ozone to i£l^^:L^Tr^: 

teigiated as thickness of 20 nm NMmvm^ a 

for anthracene derivative and Alq as for electmn 
transport ability compound andthJ Ru U .ttf ' 
condensed polycyclic aromatic compound. 

Snlii^''''*' (^Juminum complex of 8- hydroxy a 

and ™ 78.DPVDPAN: Alq :Rul 1 

and Alq are respective positive hole-injecting layer 

SL i met^'S'?'''*"/ '^y^^ LiF which is a 

SSsSo^ nt T°'*^'P°''"°° designated as 
micKnessof 0.3 nm, almmnum vapor deposition was 

designated next as thickness ofthe Idol. TWsM/LiF 
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[O 11 4] Seffi«2-1 7 

<o (A) (B) fs^i: (c) f^i^im^m\zm 



works as cathode, organic electroluminescent element 
was produced this way. Next, when electrical 
conduction test was done concerning this element, with 
voltage 6 V, current density 3.0 niA/cm2,you could 
obtain red color light emission of 11 0 cd/m2, 
chromatic coordinate (0.6 1 ,0.38), efficiency was the3 . 
7cd/A. With initial stage optical luminance 1000 cd/m2 
when continuous test of constant current drive was 
done, the halflife was 260 0 hour, was quite long life. 

[0114] Working Example 2 -^17 

In Working Example 1, iising at (A) component and (B) 
component of typeswhich shows Hght emission 
medium layer, in Table I and ratio which shows 
thecomponent (c) in Table 1 other than forming, it 
produced organic electroluminescent element tosimilar to 
Working Example 1 . performance of element which is 
obtained is shown in Table 1. Furthermore, in the table 
and Ga q display tris. (8- quinolinol) gallium. = 



to 1 1 J 

[Si] 


[0115] 
[Table 1] 


















(A)l«» 




(c) m» 


A: B :C 


(V) 


mA/ cm* 


cd/cm» 


cd/A 






DPDVDPAN 


Al q 


Ru 1 1 


20:20:1 


6 


a 


L \ 0 


3. 7 


2600 




DPDVDPAN 
EMI 


A 1 q 
Al q 


DCS 
DCS 


20:20:1 


6 


10. 5 


1050 


10. 0 


4 2 0 0 


m»is 


£M3 
EMI 3 


Al q 
A ] q 


DCS 
DCS 


2 0:20:1 
20 : 20:1 


6 
6 


1 2 
13 


1050 
1 180 


8. 8 

9. 1 


360O 
3200 




EM23 


Al q 


DCS 


20:20:1 
20 : 20 : 1 


6 
6 


IS. 1 
1 1. 4 


1400 
1 150 


9. 3 
10. 1 


3200 
2800 




EMU 


Al q 


DCS 


20 : 20 : 2 


6 


12 


1300 


10. 8 


3 8 00 




EMI 


Alq 


Rube p 


20 : 20 : 2 


6 


8. 5 


650 


7. 6 


3600 


11^9 


EM3 


G a q 


Rubep 


20 : 20 ; 2 


6 


7. 4 


500 


6. 8 


2800 


^^10 

t&mt 1 


EMI 3 
EM3 3 


Ga q 
Alq 


Rab6p 


20 : 20 : 2 


6 


6. 3 


450 


7, 1 


2500 




EM3 5 


Gft q 


Rub6p 
Rubep 


20:20:2 
20:20:2 


6 
6 


7. 6 
7, 4 


550 
450 


7. 2 
6. 1 


3100 
2 500 




EMI , 


A 1 q 


Ru 1 1 


20 : 20 : 1 


6 


3. 2 


100 


3. 1 


2200 


f^SB^l 5 


EM3 
EMI 3 


Alq 
Alq 


Ru 1 1 
Rul 1 


20 : 20 : 1 


6 


3 


140 


4. 7 


2500 




EM3 3 


Alq 


Ru 1 i 


20 : 20 : 1 
2 0:20:1 


6 
8 


3 

2. 8 


104 

136 


a. 5 

4. 8 


2500 
3600 




EM3 5 


Ga q 


Rul 1 


20:20:2 


6 


2. 7 


100 


3. 7 


1 600 




DPDVDPAN 


Alq 




20:20:2 


e 


e. 7 


350 


5. 2 


2000 






A 1 q 


Ru 1 1 


0:40:1 


6 


6. 9 


173 


2, 5 


700 


usm4 


f£L 
DPA 


Alq 
Ga q 
Alq 


DC5 
Rubep 
Rul 1 


0:40:2 
0:40:2 
0:40:1 


6 
6 

7. 6 


2. 2 
12 

10. 2 


148 
650 
163 


6. 7 
5. 4 
1. 6 


1 800 
1900 

25o-c<a» 
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3 c d/m2(0||fe^3fe*<i§b*ltco ^^(i. 1 2. 
7 c.d/Ai«a^)TSA>ofco tOWjtSSlOOOc 



[0116] Working Example 18 

Element was produced in same way as Working Exampl 
e7. However, with cathode as change of LiF / Al, Alq 
:Cs/ Al wasused. Alq :Cs is mixed layer of mole ratio 
i : 1 of Cs metal which is a Alq anda reductivity which 
are a electron transport compound. With voltage 4.5 V, 
current density 1.73 mA/cm2 you could obtain yellow 
light emission of 203 cd/m2. Efficiency 12-7cd/A quite 
was high, halflife of constant current drive with initial 
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stage optical luminance 1000 cd/in2 was 350 0 hour. 
[01 17] Comparative Example 1 

In Working Example I, making use of DPVDPAN other 
than thmg which thesimuitaneous vapor deposition does 
Alq and Ru 1 1 , organic electroluminescent element 
wasproduced to similar to Working Example 1 When 
performance of this element is appraised, current of 6 9 
rnA/cm2flowed with voltage 6V, but luminance was' 
1 73 cd/m2, efficiency was the2.5cd/A. Therefore 
efficiency of Working Example 1 was 1. 5 times of 
Comparative Example I. In addition, when continuous 
electrical conduction test of direct current was done 
with initial stageoptical luminance 1000 cd/m2. halflife 
was 70 0 hour, it was short. 

[01 18] Comparative Example 2 

In Working Example 2. making use of DPVDPAN other 
than thing which thesimuitaneous vapor deposition does 
Alq and DCS, organic electroluminescent element 
wasproduced to similar to Working Example 2. When 
performance of this element is appraised, current of 2 2 
"'J^'^'P^^P^f^ '^ith voltage 6V, but luminance was' 
148 cd/m2, efficiency was the6.7cd/A:, In addition 
when contmuous electrical conduction test of direct 
current was doiie with initial stageoptical luminance 
1000 cd/m2. halflife was 180 0 hour, it was short 
Therefore, efficiency and lifetime of Working Example 
2 are superior than the Comparative Example 2. 

[01 19] Comparative Example 3 

In Working Example 12, making use of EM35, other tha 
n thmg which thesimuitaneous vapor deposition does Ga 
q and Rub6P, organic elecU^o luminescent element 
wasproduced to similar to Working Example 12. When 
performance of this element is appraised, current of 12 
niA/cm2flowed with voltage 6V, luminance was 650 
cd/m2, efficiency was the5.4cd/A. In addition, when 
contmuous electrical conduction test of direct current 
was done with initial stageoptical luminance 1 000 cd/m2 ' 
halfli fe was 1 90 0 hour, it was short. Therefore 
efficiency and lifetime of Working Example 1 2"afe 
supenor than the Comparative Example 3. 

[0120] 

[Effects of the liivention] According to this invention, it 
IS supenor m heat resistance, it is possible tooffer 
orgamc electroluminescent elemeiit where lifetime is 
long, at same time can obtaintfie light emission of high 
efficiency. This organic electroluminescent element is 
used for ideal as luminescent element of various display 
equipment. 
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